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Centrifugal model tests on horizontal bearing behaviors of piles at
different loading points

WEN Song-lin, CHAI Hong-tao

(Changjiang Scientific Research Institute/Key Laboratory of Geotechnical Mechanics and Engineering of the Ministry of Water Resources
Division of Geotechnical Engineering, Wuhan 430010, China)
Abstract: Through centrifugal model tests, 95g centrifugal acceleration is applied for studing the effects of loading points on
horizontal bearing capacity, displacement, moment and inclination of piles at different loading points. After comparative
analysis of two groups of model tests with horizontal loading point h=159 and h=135 mm, it is found that the horizontal bearing
capacity of the piles decreases with the increase of the horizontal loading point under the same displacement conditions, and the
pile foundation moment, inclination and displacement increase with the increase of the horizontal loading point under the same

loading conditions.
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Fig. 1 Horizontal loading device for centrifugal model tests
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Fig. 2 Calibration device for model piles
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Fig. 4 Foundation for centrifugal model tests
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Fig. 5 Installation of model piles in centrifugal model tests
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Fig. 6 Relationship between moisture content and dry density of

cohesive soil
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Fig. 7 H - S curves of model piles at different loading points
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Fig. 8 Relationship between pile moment and depth at different
loading points
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Fig. 9 Deformation of model piles before and after centrifugal

model tests at loading point h=159 mm
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Fig. 10 Deformation of model piles before and after centrifugal

model tests at loading point h=135 mm
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Fig. 11 Relationship between pile inclination and load at different
loading points

-15 —— /=159 mm

£
2
g —a— /=135 mm

& 12 KFFrE H=184 N B R[E M2 E THESHRE L
Fig. 12 Deflection curves of piles at different loading points when
H=184 N

3 % 1



| 2

SCRARR, S5 I FEX AT KT AR B RS2 M 1) 8 oA R T 7T 73

I O I 959 254 T AN In 2 e
TS LA R R KR 1 20 B T LA Y LT 6

(D AR RN, HERKCT AR AT
TN BE AR Aol ke N, AR R K
PR AR BRI AR R, BES ST B
I o e ) R A i A

(2) Mk S s A2 Bt I e EE PR 36 I #

(3) FEATEAR R 26T, HE B URRE 2 BT A
Wt KT T v FEE PO 16 o 3%

(4) FERERE T AR, EE5 RN A2 1
XIRESE (RIAN A% S 9

SEHk -

[1] VERDUER L. Lateral cyclic loading of single piles in sand[J].
International Journal of Physical Modeling in Geotechnical,
2003(3): 17 - 28.

[2] PHAM K D. Application of X-ray CT on boundary value
problems in geotechnical engineering research on ground
failure due to lateral pile loadings[J]. International Journal of
Physical Modelling in Geotechnics, 2006: 37 - 43.

[3] PHAM K D. 3-D bearing capacity analysis of laterally loaded
pile in sand[J]. the International Journal of Physical
Modelling in Geotechnics, 2006: 945 - 950.

[4] TASUNORI MATSUMOTO. Experimental and analytical
study on behavior of model piled rafts in sand subjected to
horizontal and moment loading[J]. International Journal of
Physical Modeling in Geotechnical, 2004(3): 1 - 19.

[5] CHARI T R, MEYERHOF G G. Ultimate capacity of rigid
single piles under inclined loads in sand[J]. Canadian
Geotechnical Journal, 1983, 20(4): 849 - 954.

[6] MEYERHOF G G, GHOSH D P. Ultimate capacity of flexible
piles under eccentric and inclined loads[J]. Canadian
Geotechnical Journal, 1989, 26(1): 34 - 42.

[71 MEYERHOF G G. Behaviour of pile foundations under
special loading conditions[J]. Canadian Geotechnical Journal,
1995, 32(2): 204 - 222.

[8] SCHaRR. A A E ) ~ Ia) Jt Rl 2 T O AR [].
+73%%, 2006, 27(8): 1229 - 1234. (WEN Song-lin. Three
dimensional failure envelope behaviors of pedestal piles[J].
Rock and Soil Mechanics, 2006, 27(8): 1229 - 1234. (in
Chinese))

[91 SCAARR. HYELACEfar 8 /E HI R 97 A A AR BHLEL[I]. L
#, 2004, 21(5): 24 - 31. (WEN Song-lin. Resistance
behaviors of pile with enlarged base under axial and lateral
loads[J]. Journal of Yangtze River Scientific Research
Institute, 2004, 21(5): 24 - 31. (in Chinese))

[10] % K. V7 A SR AT KR R IR AR R 56 WF 7 [9].
= THRZEH, 2010, 32(4): 521 - 530. (ZHU Bin. Model
tests on characteristics of ocean and offshore elevated piles
with large lateral deflection[J]. Chinese Journal of
Geotechnical Engineering, 2010, 32(4): 521 - 530. (in
Chinese))

(1] W, B R R L AT AR T RO PERAT
T[] AL TSR, 2010, 32(7): 40 - 45. (ZHENG Gang,
BAI Ruo-xu. Behaviors study of inclined single row
contiguous retaining piles under horizontal force[J]. Chinese
Journal of Geotechnical Engineering, 2010, 32(7): 40 - 45.
(in Chinese))

[12] 4% &, A5 W AR SR LR KA 3T
RIFF[I]. A TR, 2010, 32(7): 93 - 98. (XU Yuan,
ZHENG Gang. Behaviors of double-row contiguous retaining
piles with raking front-row piles under horizontal loads[J].
Chinese Journal of Geotechnical Engineering, 2010, 32(7):
93 - 98. (in Chinese))

(R Te9  WIHEEED



